Introduction {#Sec1}
============

Supersymmetry (SUSY) \[[@CR1]--[@CR7]\] is one of the most studied extensions of the Standard Model (SM). In its minimal realization (the Minimal Supersymmetric Standard Model, or MSSM) \[[@CR8], [@CR9]\], it predicts new fermionic (bosonic) partners of the fundamental SM bosons (fermions) and an additional Higgs doublet. These new SUSY particles, or sparticles, can provide an elegant solution to the gauge hierarchy problem \[[@CR10]--[@CR13]\]. In *R*-parity-conserving models \[[@CR14]\], sparticles can only be produced in pairs and the lightest supersymmetric particle (LSP) is stable. This is typically assumed to be the $\documentclass[12pt]{minimal}
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                \begin{document}$$\displaystyle \tilde{\chi }^0_1$$\end{document}$ neutralino,[1](#Fn1){ref-type="fn"} which can then provide a natural candidate for dark matter \[[@CR15], [@CR16]\]. If produced in proton--proton collisions, a neutralino LSP would escape detection and lead to an excess of events with large missing transverse momentum above the expectations from SM processes, a characteristic that is exploited to search for SUSY signals in analyses presented in this paper.

The production cross-sections of SUSY particles at the Large Hadron Collider (LHC) \[[@CR17]\] depend both on the type of interaction involved and on the masses of the sparticles. The coloured sparticles (squarks and gluinos) are produced in strong interactions with significantly larger production cross-sections than non-coloured sparticles of equal masses, such as the charginos ($\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\nu } $$\end{document}$). The direct production of charginos and neutralinos or slepton pairs can dominate SUSY production at the LHC if the masses of the gluinos and the squarks are significantly larger. With searches performed by the ATLAS \[[@CR18]\] and CMS \[[@CR19]\] experiments during LHC Run 2, the exclusion limits on coloured sparticle masses extend up to approximately $\documentclass[12pt]{minimal}
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                \begin{document}$$2\,$$\end{document}$TeV \[[@CR20]--[@CR22]\], making electroweak production an increasingly important probe for SUSY signals at the LHC.

This paper presents a set of searches for the electroweak production of charginos, neutralinos and sleptons decaying into final states with two or three electrons or muons using 36.1 fb$\documentclass[12pt]{minimal}
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                \begin{document}$$\sqrt{s}=13$$\end{document}$ TeV. The results build on studies performed during LHC Run 1 at $\documentclass[12pt]{minimal}
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                \begin{document}$$\sqrt{s}=7$$\end{document}$ TeV and 8 TeV by the ATLAS Collaboration \[[@CR23]--[@CR25]\]. Analogous studies by the CMS Collaboration are presented in Refs. \[[@CR26]--[@CR29]\].

After descriptions of the SUSY scenarios considered (Sect. [2](#Sec2){ref-type="sec"}), the experimental apparatus (Sect. [3](#Sec3){ref-type="sec"}), the simulated samples (Sect. [4](#Sec4){ref-type="sec"}) and the event reconstruction (Sect. [5](#Sec5){ref-type="sec"}), the analysis search strategy is discussed in Sect. [6](#Sec6){ref-type="sec"}. This is followed by Sect. [7](#Sec10){ref-type="sec"}, which describes the estimation of SM contributions to the measured yields in the signal regions, and by Sect. [8](#Sec11){ref-type="sec"}, which discusses systematic uncertainties affecting the searches. Results are presented in Sect. [9](#Sec12){ref-type="sec"}, together with the statistical tests used to interpret them in the context of relevant SUSY benchmark scenarios. Section [10](#Sec13){ref-type="sec"} summarizes the main conclusions.

SUSY scenarios and search strategy {#Sec2}
==================================

This paper presents searches for the direct pair-production of $\documentclass[12pt]{minimal}
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                \begin{document}$$\displaystyle \tilde{\chi }^0_1 $$\end{document}$ particles, and possibly additional jets or neutrinos. Simplified models \[[@CR30]\], in which the masses of the relevant sparticles are the only free parameters, are used for interpretation and to guide the design of the searches. The pure wino $\documentclass[12pt]{minimal}
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                \begin{document}$$\displaystyle \tilde{\chi }^0_2 $$\end{document}$ are taken to be mass-degenerate, and so are the scalar partners of the left-handed charged leptons and neutrinos ($\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\nu }$$\end{document}$). Intermediate slepton masses, when relevant, are chosen to be midway between the mass of the heavier chargino and neutralino and that of the lightest neutralino, which is pure bino, and equal branching ratios for the three slepton flavours are assumed. The analysis sensitivity is not expected to depend strongly on the slepton mass hypothesis for a broad range of slepton masses, while it degrades as the slepton mass approaches that of the heavier chargino and neutralino, leading to lower $\documentclass[12pt]{minimal}
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                \begin{document}$$p_T$$\end{document}$ values for the leptons produced in the heavy chargino and neutralino decays \[[@CR25]\]. Lepton flavour is conserved in all models. Diagrams of processes considered are shown in Fig. [1](#Fig1){ref-type="fig"}. For models exploring $\documentclass[12pt]{minimal}
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                \begin{document}$$\displaystyle \tilde{\chi }^+_1 \displaystyle \tilde{\chi }^-_1 $$\end{document}$ production, it is assumed that the sleptons are also light and thus accessible in the sparticle decay chains, as illustrated in Fig. [1](#Fig1){ref-type="fig"}a. Two different classes of models are considered for $\documentclass[12pt]{minimal}
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                \begin{document}$$\displaystyle \tilde{\chi }^0_2 $$\end{document}$ neutralino decays proceed via SM gauge bosons (*W* or *Z*). For the gauge-boson-mediated decays, two distinct final states are considered: three-lepton (where lepton refers to an electron or muon) events where both the *W* and *Z* bosons decay leptonically (Fig. [1](#Fig1){ref-type="fig"}c) or events with two opposite-sign leptons and two jets where the *W* boson decays hadronically and the *Z* boson decays leptonically (Fig. [1](#Fig1){ref-type="fig"}d). In models with direct $\documentclass[12pt]{minimal}
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                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\displaystyle \tilde{\chi }^+_1 \displaystyle \tilde{\chi }^-_1 $$\end{document}$ production with $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{\ell } $$\end{document}$-mediated decays into final states with two leptons, **b** $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\displaystyle \tilde{\chi }^\pm _1 \displaystyle \tilde{\chi }^0_2 $$\end{document}$ production with $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{\ell } $$\end{document}$-mediated decays into final states with three leptons, **c** $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\displaystyle \tilde{\chi }^\pm _1 \displaystyle \tilde{\chi }^0_2 $$\end{document}$ production with decays via leptonically decaying *W* and *Z* bosons into final states with three leptons, **d** $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\displaystyle \tilde{\chi }^\pm _1 \displaystyle \tilde{\chi }^0_2 $$\end{document}$ production with decays via a hadronically decaying *W* boson and a leptonically decaying *Z* boson into final states with two leptons and two jets, and **e** slepton pair production with decays into final states with two leptons

Events are recorded using triggers requiring the presence of at least two leptons and assigned to one of three mutually exclusive analysis channels depending on the lepton and jet multiplicity. The 2$\documentclass[12pt]{minimal}
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                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\ell $$\end{document}$ channel targets chargino-neutralino production with slepton- or gauge-boson-mediated decays. For each channel, a set of signal regions (SR), defined in Section [6](#Sec6){ref-type="sec"}, use requirements on $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$E_{\text {T}}^{\text {miss}}$$\end{document}$ and other kinematic quantities, which are optimized for different SUSY models and sparticle masses. The analyses employ "inclusive" SRs to quantify significance without assuming a particular signal model and to exclude regions of SUSY model parameter space, as well as sets of orthogonal "exclusive" SRs that are considered simultaneously during limit-setting to improve the exclusion sensitivity.

ATLAS detector {#Sec3}
==============

The ATLAS experiment \[[@CR18]\] is a multi-purpose particle detector with a forward-backward symmetric cylindrical geometry and nearly $\documentclass[12pt]{minimal}
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                \begin{document}$$4\pi $$\end{document}$ coverage in solid angle.[2](#Fn2){ref-type="fn"} The interaction point is surrounded by an inner detector (ID), a calorimeter system, and a muon spectrometer.

The ID provides precision tracking of charged particles for pseudorapidities $\documentclass[12pt]{minimal}
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                \begin{document}$$\sqrt{s}=13$$\end{document}$ TeV running period is the installation of the insertable B-layer \[[@CR31]\], an additional pixel layer close to the interaction point which provides high-resolution hits at small radius to improve the tracking performance.
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                \begin{document}$$1.5<|\eta | <4.9$$\end{document}$, are instrumented with LAr calorimeters, for both the EM and hadronic measurements.

The muon spectrometer consists of three large superconducting toroids with eight coils each, and a system of trigger and precision-tracking chambers, which provide triggering and tracking capabilities in the ranges $\documentclass[12pt]{minimal}
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A two-level trigger system is used to select events \[[@CR32]\]. The first-level trigger is implemented in hardware and uses a subset of the detector information. This is followed by the software-based high-level trigger, which runs offline reconstruction and calibration software, reducing the event rate to about 1 kHz.

Data and simulated event samples {#Sec4}
================================

This analysis uses proton--proton collision data delivered by the LHC at $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\sqrt{s}=13 \text { TeV} $$\end{document}$ in 2015 and 2016. After fulfilling data-quality requirements, the data sample amounts to an integrated luminosity of 36.1 fb$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$^{-1}$$\end{document}$. This value is derived using a methodology similar to that detailed in Refs. \[[@CR33]\], from a calibration of the luminosity scale using *x*--*y* beam-separation scans performed in August 2015 and May 2016.

Various samples of Monte Carlo (MC) simulated events are used to model the SUSY signal and help in the estimation of the SM backgrounds. The samples include an ATLAS detector simulation \[[@CR34]\], based on [Geant4]{.smallcaps} \[[@CR35]\], or a fast simulation \[[@CR34]\] that uses a parameterization of the calorimeter response \[[@CR36]\] and [Geant4]{.smallcaps} for the other parts of the detector. The simulated events are reconstructed in the same manner as the data.

Diboson processes were simulated with the [Sherpa]{.smallcaps}  v2.2.1 event generator \[[@CR37], [@CR38]\] and normalized using next-to-leading-order (NLO) cross-sections \[[@CR39], [@CR40]\]. The matrix elements containing all diagrams with four electroweak vertices with additional hard parton emissions were calculated with [Comix]{.smallcaps} \[[@CR41]\] and virtual QCD corrections were calculated with [OpenLoops]{.smallcaps} \[[@CR42]\]. Matrix element calculations were merged with the [Sherpa]{.smallcaps} parton shower \[[@CR43]\] using the ME+PS\@NLO prescription \[[@CR44]\]. The NNPDF3.0 NNLO parton distribution function (PDF) set \[[@CR45]\] was used in conjunction with dedicated parton shower tuning developed by the [Sherpa]{.smallcaps} authors. The fully leptonic channels were calculated at NLO in the strong coupling constant with up to one additional parton for $\documentclass[12pt]{minimal}
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                \begin{document}$$3\ell +\nu $$\end{document}$, and at leading order (LO) with up to three additional partons. Processes with one of the bosons decaying hadronically and the other leptonically were calculated with up to one additional parton at NLO and up to three additional partons at LO.

Diboson processes with six electroweak vertices, such as same-sign *W* boson production in association with two jets, $\documentclass[12pt]{minimal}
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                \begin{document}$$W^\pm W^\pm jj$$\end{document}$, and triboson processes were simulated as above with [Sherpa]{.smallcaps}  v2.2.1 using the NNPDF3.0 PDF set. Diboson processes with six vertices were calculated at LO with up to one additional parton. Fully leptonic triboson processes (*WWW*, *WWZ*, *WZZ* and *ZZZ*) were calculated at LO with up to two additional partons and at NLO for the inclusive processes and normalized using NLO cross-sections.
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                \begin{document}$$Z/\gamma ^*$$\end{document}$ + jets, also referred to as *Z* + jets in the following) were also produced using the [Sherpa]{.smallcaps} v2.2.1 generator with massive *b* / *c*-quarks to improve the treatment of the associated production of $\documentclass[12pt]{minimal}
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                \begin{document}$$Z $$\end{document}$ bosons with jets containing *b*- and *c*-hadrons \[[@CR46]\]. Matrix elements were calculated with up to two additional partons at NLO and up to four additional partons at LO, using [Comix]{.smallcaps}, [OpenLoops]{.smallcaps}, and [Sherpa]{.smallcaps} parton shower with ME+PS\@NLO in a way similar to that described above. A global *K*-factor was used to normalize the *Z* + jets events to the next-to-next-to-leading-order (NNLO) QCD cross-sections \[[@CR47]\].
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                \begin{document}$$t\bar{t}$$\end{document}$ and single top quarks in the *Wt* channel, the [Powheg-Box]{.smallcaps} v2 \[[@CR48], [@CR49]\] generator with the CT10 PDF set \[[@CR50]\] was used, as discussed in Ref. \[[@CR51]\]. The top quark mass was set at 172.5 GeV for all MC samples involving top quark production. The $\documentclass[12pt]{minimal}
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                \begin{document}$$t\bar{t}$$\end{document}$ events were normalized using the NNLO+next-to-next-to-leading-logarithm (NNLL) QCD \[[@CR52]\] cross-section, while the cross-section for single-top-quark events was calculated at NLO+NNLL \[[@CR53]\].
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                \begin{document}$$t\bar{t}WW$$\end{document}$ production were generated at LO with [MadGraph5]{.smallcaps}\_aMC\@NLO v2.2.2 \[[@CR54]\] interfaced to [Pythia]{.smallcaps} 8.186 \[[@CR55]\] for parton showering, hadronisation and the description of the underlying event, with up to two ($\documentclass[12pt]{minimal}
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                \begin{document}$$t\bar{t} WW$$\end{document}$) extra partons included in the matrix element, as described in Ref. \[[@CR56]\]. [MadGraph]{.smallcaps} was also used to simulate the *tZ*, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t} t\bar{t} $$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t} t$$\end{document}$ processes. A set of tuned parameters called the [A14]{.smallcaps} tune \[[@CR57]\] was used together with the [NNPDF2.3LO]{.smallcaps} PDF set \[[@CR58]\]. The $\documentclass[12pt]{minimal}
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Higgs boson production processes (including gluon--gluon fusion, associated *VH* production and vector-boson fusion) were generated using [Powheg-Box]{.smallcaps} v2 \[[@CR59]\] and [Pythia]{.smallcaps} 8.186 and normalized using cross-sections calculated at NNLO with soft gluon emission effects added at NNLL accuracy \[[@CR60]\], whilst $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t} H$$\end{document}$ events were produced using [MadGraph5]{.smallcaps}\_aMC\@NLO 2.3.2 + Herwig++  \[[@CR61]\] and normalized using the NLO cross-section \[[@CR56]\]. All samples assume a Higgs boson mass of 125 GeV.

The SUSY signal processes were generated from LO matrix elements with up to two extra partons, using the [MadGraph]{.smallcaps} v2.2.3 generator interfaced to [Pythia]{.smallcaps} 8.186 with the [A14]{.smallcaps} tune for the modelling of the SUSY decay chain, parton showering, hadronization and the description of the underlying event. Parton luminosities were provided by the [NNPDF2.3LO]{.smallcaps} PDF set. Jet--parton matching was realized following the CKKW-L prescription \[[@CR62]\], with a matching scale set to one quarter of the pair-produced superpartner mass. Signal cross-sections were calculated at NLO, with soft gluon emission effects added at next-to-leading-logarithm (NLL) accuracy \[[@CR63]--[@CR67]\]. The nominal cross-section and its uncertainty were taken from an envelope of cross-section predictions using different PDF sets and factorization and renormalization scales, as described in Ref. \[[@CR68]\]. The cross-section for $\documentclass[12pt]{minimal}
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                \begin{document}$$4.76\pm 0.56$$\end{document}$ fb.

In all MC samples, except those produced by [Sherpa]{.smallcaps}, the [EvtGen]{.smallcaps} v1.2.0 program \[[@CR69]\] was used to model the properties of *b*- and *c*-hadron decays. To simulate the effects of additional *pp* collisions per bunch crossing (pile-up), additional interactions were generated using the soft QCD processes of [Pythia]{.smallcaps} 8.186 with the A2 tune \[[@CR70]\] and the MSTW2008LO PDF set \[[@CR71]\], and overlaid onto the simulated hard-scatter event. The Monte Carlo samples were reweighted so that the distribution of the number of pile-up interactions matches the distribution in data.

Event reconstruction and preselection {#Sec5}
=====================================

Events used in the analysis were recorded during stable data-taking conditions and must have a reconstructed primary vertex \[[@CR72]\] with at least two associated tracks with $\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\text {T}} >400~\hbox {MeV}$$\end{document}$. The primary vertex of an event is identified as the vertex with the highest $\documentclass[12pt]{minimal}
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                \begin{document}$$\Sigma p_{\text {T}} ^2$$\end{document}$ of associated tracks.

Two identification criteria are defined for the objects used in these analyses, referred to as "baseline" and "signal" (with the signal objects being a subset of the baseline ones). The former are defined to disambiguate between overlapping physics objects and to perform data-driven estimations of non-prompt leptonic backgrounds (discussed in Sect. [7](#Sec10){ref-type="sec"}) while the latter are used to construct kinematic and multiplicity discriminating variables needed for the event selection.

Baseline electrons are reconstructed from isolated electromagnetic calorimeter energy deposits matched to ID tracks and are required to have $\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\text {T}} >{10}\,{\text {GeV}}$$\end{document}$, and to pass a loose likelihood-based identification requirement \[[@CR73], [@CR74]\]. The likelihood input variables include measurements of calorimeter shower shapes and track properties from the ID.

Baseline muons are reconstructed in the region $\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\text {T}} >{10}\,{\text {GeV}}$$\end{document}$ and must pass the "medium identification" requirements defined in Ref. \[[@CR75]\], based on selection of the number of hits and curvature measurements in the ID and muon spectrometer systems.

Jets are reconstructed with the anti-$\documentclass[12pt]{minimal}
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                \begin{document}$$k_t$$\end{document}$ algorithm \[[@CR76]\] as implemented in the FastJet package \[[@CR77]\], with radius parameter $\documentclass[12pt]{minimal}
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                \begin{document}$$R=0.4$$\end{document}$, using three-dimensional energy clusters in the calorimeter \[[@CR78]\] as input. Baseline jets must have $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |<4.5$$\end{document}$ and signal jets have the tighter requirement of $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |<2.4$$\end{document}$. Jet energies are calibrated as described in Refs. \[[@CR79], [@CR80]\]. In order to reduce the effects of pile-up, jets with $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |<2.4$$\end{document}$ must have a significant fraction of their associated tracks compatible with originating from the primary vertex, as defined by the jet vertex tagger \[[@CR81]\]. Furthermore, for all jets the expected average energy contribution from pile-up is subtracted according to the jet area \[[@CR81], [@CR82]\]. Events are discarded if they contain any jet that is judged by basic quality criteria to be detector noise or non-collision background.

Identification of jets containing *b*-hadrons (*b*-jets), so called *b*-tagging, is performed with the MV2c10 algorithm, a multivariate discriminant making use of track impact parameters and reconstructed secondary vertices \[[@CR83], [@CR84]\]. A requirement is chosen corresponding to a 77% average efficiency obtained for *b*-jets in simulated $\documentclass[12pt]{minimal}
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                \begin{document}$$\tau $$\end{document}$-leptons, and from light quarks and gluons in the same sample at this working point are 6, 22 and 134, respectively.

Baseline photon candidates are required to meet the "tight" selection criteria of Ref. \[[@CR85]\] and satisfy $\documentclass[12pt]{minimal}
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                \begin{document}$$1.37<|\eta |<1.52$$\end{document}$, where the calorimeter performance is degraded.

After object identification, an "object-removal procedure" is performed on all baseline objects to remove possible double-counting in the reconstruction:Any electron sharing an ID track with a muon is removed.If a *b*-tagged jet (identified using the 85% efficiency working point of the MV2c10 algorithm) is within $\documentclass[12pt]{minimal}
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                \begin{document}$$\Delta R = 0.2$$\end{document}$ of an electron candidate, the electron is rejected, as it is likely to be from a semileptonic *b*-hadron decay; if the jet within $\documentclass[12pt]{minimal}
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                \begin{document}$$\Delta R = 0.2$$\end{document}$ of the electron is not *b*-tagged, the jet itself is discarded, as it likely originates from an electron-induced shower.Electrons within $\documentclass[12pt]{minimal}
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                \begin{document}$$\Delta R=0.4$$\end{document}$ of a remaining jet candidate are discarded, to further suppress electrons from semileptonic decays of *b*- and *c*-hadrons.Jets with a nearby muon that carries a significant fraction of the transverse momentum of the jet ($\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\text {T}} ^\mu > 0.7 \sum p_{\text {T}} ^{\text {jet tracks}}$$\end{document}$, where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}} ^\mu $$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}} ^{\text {jet tracks}}$$\end{document}$ are the transverse momenta of the muon and the tracks associated with the jet, respectively) are discarded either if the candidate muon is within $\documentclass[12pt]{minimal}
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                \begin{document}$$\Delta R=0.2$$\end{document}$ of the jet or if the muon is matched to a track associated with the jet. Only jets with fewer than three associated tracks can be discarded in this step.Muons within $\documentclass[12pt]{minimal}
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                \begin{document}$$\Delta R=0.4$$\end{document}$ of a remaining jet candidate are discarded to suppress muons from semileptonic decays of *b*- and *c*-hadrons.Signal electrons must satisfy a "medium" likelihood-based identification requirement \[[@CR73]\] and the track associated with the electron must have a significance of the transverse impact parameter relative to the reconstructed primary vertex, $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |<2.4$$\end{document}$. Isolation requirements are also applied to both the signal electrons and muons to reduce the contributions of "fake" or non-prompt leptons, which originate from misidentified hadrons, photons conversions, and hadron decays. These $\documentclass[12pt]{minimal}
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                \begin{document}$$Z\rightarrow \mu ^{+} \mu ^{-} $$\end{document}$ events that rise from 95% at 25 GeV to 99% at 60 GeV.
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Simulated events are corrected to account for small differences in the signal lepton trigger, reconstruction, identification, isolation, as well as *b*-tagging efficiencies between data and MC simulation.

Signal regions {#Sec6}
==============
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Background estimation and validation {#Sec10}
====================================

The SM backgrounds can be classified into irreducible backgrounds with prompt leptons and genuine $\documentclass[12pt]{minimal}
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The three control regions are included in a simultaneous profile likelihood fit to the observed data which provides data-driven normalization factors for these backgrounds, as described in Sect. [9](#Sec12){ref-type="sec"}. The results are propagated to the signal regions, and to dedicated VRs that are defined in Table [5](#Tab5){ref-type="table"}. The normalization factors returned by the fit for the $\documentclass[12pt]{minimal}
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To validate the method, two sets of validation regions, "tight" and "loose", are defined for each SR. The definitions of these regions are provided in Table [6](#Tab6){ref-type="table"}. The selections in the "tight" regions are identical to the SR selections with the exception of the dijet mass $\documentclass[12pt]{minimal}
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Systematic uncertainties {#Sec11}
========================

Several sources of experimental and theoretical systematic uncertainty are considered in the SM background estimates and signal predictions. These uncertainties are included in the profile likelihood fit described in Sect. [9](#Sec12){ref-type="sec"}. The primary sources of systematic uncertainty are related to the jet energy scale (JES) and resolution (JER), theory uncertainties in the MC modelling, the reweighting procedure applied to simulation to match the distribution of the number of reconstructed vertices observed in data, the systematic uncertainty considered in the non-prompt background estimation and the theoretical cross-section uncertainties. The statistical uncertainty of the simulated event samples is taken into account as well. The effects of these uncertainties were evaluated for all signal samples and background processes. In the 2$\documentclass[12pt]{minimal}
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The JES and JER uncertainties are derived as a function of jet $\documentclass[12pt]{minimal}
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The systematic uncertainties related to the $\documentclass[12pt]{minimal}
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The remaining detector-related systematic uncertainties, such as those in the lepton reconstruction efficiency, energy scale and energy resolution, in the *b*-tagging efficiency and in the modelling of the trigger \[[@CR73], [@CR75]\], are included but were found to be negligible in all channels.

The uncertainties coming from the modelling of diboson events in MC simulation are estimated by varying the renormalization, factorization and merging scales used to generate the samples, and the PDFs. In the 2$\documentclass[12pt]{minimal}
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In the 2$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\ell $$\end{document}$ + jets channel, uncertainties in the data-driven $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Z{+}\text {jets}$$\end{document}$ estimate are calculated following the methodology used in Ref. \[[@CR90]\]. An additional uncertainty is based on the difference between the expected background yield from the nominal method and a second method implemented as a cross-check, which extracts the dijet mass shape from data validation regions, normalizes the shape to the sideband regions of the SRs, and extrapolates the background into the *W* mass region.

For the matrix-method and fake-factor estimates of the FNP background, systematic uncertainties are assigned to account for differences in FNP lepton composition between the SR and the CR used to derive the fake rates and fake factors. An additional uncertainty is assigned to the MC subtraction of prompt leptons from this CR.
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Results {#Sec12}
=======

The HistFitter framework \[[@CR96]\] is used for the statistical interpretation of the results, with the CRs (for the 2$\documentclass[12pt]{minimal}
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In the absence of any significant excess, two types of exclusion limits for new physics scenarios are calculated using the CL$\documentclass[12pt]{minimal}
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Conclusion {#Sec13}
==========

Searches for the electroweak production of neutralinos, charginos and sleptons decaying into final states with exactly two or three electrons or muons and missing transverse momentum are performed using 36.1 fb$\documentclass[12pt]{minimal}
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The SUSY partners of the Higgs field (known as higgsinos) and of the electroweak gauge fields (the bino for the U(1) gauge field and winos for the *W* fields) mix to form the mass eigenstates known as charginos and neutralinos.

ATLAS uses a right-handed coordinate system with its origin at the nominal interaction point (IP) in the centre of the detector and the *z*-axis along the beam direction. The *x*-axis points from the IP to the centre of the LHC ring, and the *y*-axis points upward. Cylindrical coordinates (*r*, $\documentclass[12pt]{minimal}
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